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1 Intr odu c七ion
T he r adiative tra n sfe r codes, fo r exa m ple M O D-
T R A N 3, e m ploy the sea.ndaJ
･d atm o spheric r nodels,
Eoweve rthe actu alc o nditio n s0fatm o sphe re, espe-
cially thos e of a e ro s ol particles, cha nge both spa-
tiauy andtem por ally. Itis highlyde sir able to m ake
use ofthe r ele v8.ntda,ta m easured sim ulta neously to
perfo rm the atm osphe ric c orr e ction o nthe s a･tellite
data, .
T he lida rs a.r e qllite u seful to obtain aer o s ol
info rm atio n u nde rin-Sitll C O nditio ns . A m ulti-
w avele ngthlidar syste m(1064, 756, 532, aJld 355
n m)w ascon stru cted at the Ce nterfor Enviro n men-
tal Re m ote Sen sing(CE ReS), C hiba･ University in
March, 1996and it has bee n ap plied to the 8tm?-
spheric corr e ction ofs atellite data ･
we co mparethe res ults obtained with a ero solpro
I
Alesbased o nthe mllti- w avelength lidar m ea B u re-
m e nts a.nd those ()bta血 ed I)yll Slngthe staJndard at-
m o sphe ric m odeLs ･
2 M ulti- w a vele ngthlida r data
and M O D T R AN3 c ode
T he block diagr a m of our m ultトw avele ngth lida r
system is 5bo w nin Fig･1･ The lO 64･ 532･ a nd 355
n m w av ele ngths a r ege ne r ated by a 81ngle N d:Y AG
las e r, and the 756n m w a･vele ngth by a Ti-s ap phir e
laser pu mped by a n othe r N d:YAGla ser･ The もotal
ene rgy ofthe o utput pulsesi8 abo ut 1,2 ∫withthe
repetitio n r ate of 10 ⅠIz . T he ba ck-s c atte r ed light
is c one cted by a Ne wto nian telescope with O147m
2
eqe ctive mirr or area . P hoto multiplie r s a r e u s ed f♭r
756, 532, a nd355n m a nd an avalanche photodiode
fo r1064 n m , T he s a mpling ra･te ofthe tim e
-of-night
sign als i$ 50M Ⅱz, which c ore spo nds to a 畠paもia1
r e s olution of 3m . T he res ulting aj!rOSOle xtin ction
pr o丘1e sa re a.p pliedto the atm o spheric co r r e ctio n of
s at.ellite data. .
An ex a mple ofs u ch profilesis e血ibited in Fig･2･
T hesedata we re c ollected o nJl皿 e 27, 1997 during
the over且ight of NOA A-14･ T he lida r signal(s o-
cal1ed AS c ope)for ea･Ch w a v el ngth is a･n alyz edupto
もhe altit11de of 4 km lSlngthe Fer nal dm ethod. T he
lida r par am ete r. defin ed aB the ratio betw een the
a e r o sole xtin ction c oefBcie nt a nd itsba･ck- Scatte rlng
co e凪cient
,
is ass um edto be 308r
- 1for allthe three
w & vele ngths ･ T he e xtinctio n c o efEcie nt pr ofile aも
550n m is inte rpolated fr om otherthr e profiles.
whichis the n in c o rpo r ated into the M O D T RAN 3
c ode to calc ulat.e the r adia.tion I,r a. ns mis 日io n. I
In M O D T R A N 3, there is a n optio n ofthe u s e r-
defin ed a e r o s olpr o丘1e wher e up to 34laye rs Can be
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arbitrarily a s signed. In the pre se nt c ase W e a 息S um e
26laye rsbetwe en 0 to 4 km l ke epl ng the up pe r8
laye rs betw e e n5 a nd 100km sa m e a Bthe stand?rd
m odel(u rba n a er o sol, spr.ing一 日ur n me r)I T his Pr ofile
yields the opticalthickne s s a nd r adia nc e s u s ed in
the atm o sphe ric co r r e ction o n the ba sis ofthe li da r
data .
In the calc ulatio n ba s ed on the standa rd a e ros ol
pr o丘1e, the valu eofthe gr ou nd visibiltyis adjusted
to obtain the sa m eoptic al thickne s sa Bthe lidar
ca se fo r ea ch cha n nel(No . 1 a.nd 2) of N O AA
AV E R R. T he r e s ulting e3e ctofatm osphe ric co rr e c
-
tio nis c om pa r ed withもhatofthelida r
-bas ed c o rr e c･
一io n.
3. At m o spheric cor r e ctio n
T he equ ation s of atm osphe ric c o r rectio n
l e m ･
ployed he r ea re aB fo uow :
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In eq.(1), (co(i)＋ cl(i) メ DN)is the r adia n ce
r eceived by the s a.tellite Sen so r, 申(A)the Se nsor r e-
spo nse fun ction, Tdl
･
,(A)a･nd ,i,･f(A)the direct a nd
RI Chte r. R り A fzLSt atrn O8pheric c o 耶 CLio nalgori
thm ap-
pued to L,a ndsat TM im ages. ht ･ J･ Re mote Se n畠1 ng･ 1 9 9 0.
l l(1). p p･15 9- 16 6･
difrusiv etr a n 8mitta n c efr o mthe grou ndi(⊃the 畠e n-
s o r- r e spe ctively- a, a nd E9 the e xtrate r restriala Tld
gr ou nd ir r adia n ce ,respectiv ely,-athe Earth-Sun dis-
ta n c ein a stro n omic al u nits
,
e
&
s ola r z enith angle.
p
(1) the stlrfa ce al bedo derived fro m this first-step
c alc ulatio n. q the m eas ure Ofthe str e ngth ofthe
adjac e n cy eGe ct,j5(1)the a ver age r eaecもa.nee irlan
N x N pix el windo w c e nte r ed o n the c o n side l
･
ed
pix el. andp
【3)the s u rfa c eal bedo afte rthe c o r re ctio n
of adja ce n cy eHe ct.
If
,
払r Sim plicity, the r espon seftl n Ction 魯(A)is
a ss u med to be co n stantIthes eequa,Lio n s a.r eredu c ed
into
p
(1'
- p恵三蓋. (7)
p
'3' - p
'1' .生古宇(p'
1)
- pu '), (8)
w hereLpic, Lo, Ltot, Lp and L9 arethe r adia nce of
thepixel, pathra･dian c efo rthe da･Tkgro 1, nd(p = 0).
totalradia JICe, Path r adiarLCeforthe atm osphere,
anddir e ctlytraJ18rnittedra･dia.pe e afte rthe reflectio n
at the gro u nd･ T he se radia n c e s a･r e calcula･ted u sing
M O D T R A N 3 with a n ap pr opriate gro tl nd,s urface
albed.o ofp(- 0.2). In eq .(7),(LM ILo)co n8i占tβ
-ofthe direct a nd di凪1Siv e r adia n c e上eEe cted at the
grouhdl ln Fig･3, the
･
a･1bedo depe nde n c色 ofeach ra･-
dian c e co mpone nt calc山ated withthelidar-deriv ed
data is show n . One ca n s ee that(Li.i - Lo)is pro-
po rtio nal
■to p. s o that this aS8 um PtioD Ofp = 0･2
do es n ot 嘩 ct the r e占ulting al bedo in eq ,(1).
Fro mtheim ages0f N O A A
1 14A V E R Rcha nnel 1
a nd 2
,
we ha v es ele cted 140× 140piヱelsincluding
c hiba Pr efectu rea s atest a re a. . Fo rthe adja ce n cy
a r ea in eq.(6) w e halve put N I 3 in the present
ex a. m ple, which is a rl area Ofa･bo ut3 × 3 km
2
･
4 Results
Eachradianc e co mpo n e nt of Lo, L? a nd L9 iB Cal
-
culated with MOD T R A N 3u singlida r- de riv ed a nd
standard atm osphe ric modeldata . T le re s ults show
that a mo ngthe r adiarl C eCO mPO ne ntSl the m ultiple
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s c atter ingC OrnpO n e nt, the gro u ndre且ected r adia nc e
L
g.
a ndthe da･rk-target parch r adianc eLo a re simila r
forboth c orre ctioII s che me s. On the c o ntrary the r e
is a. srnal 1 diffe rell C eforthe atm o sphe ric path ra.di-
a n c eLpI W hich is d11号tO the diHu siv e sc a terl ng. As
show n in Fig14. the diqe r ence of Lp betw e en the tw o
s che m es depe nds o rlthe n llmbe r ofstrea m s a ss u m ed
irlthe c alc ulatio n.
T heim a･geヨ Ofra w data. the albedo a氏e rthe 臥st
step c orr e ctio ll. a nd tha.i a氏er the adja e e n cy eSe ct
C o r r e ctio n a L･ e C O mPa r ed illFig,5 fo rN O A A A V E R R
cha n nel 1. Fo r both the im 喝 e S COrr e⊂ted with
std.nda rd a.tm o spheric rnodelarld with lida トde rived
data′, there a 1
･
e Cle員.r di牙er e nc e sbetw ee n r a w data
(n o c o r r e ctio n) a･nd c o rr e cted data(pLl) a nd p(2))･
Altho ughthe di斤er e II Ce betw ee n the tw o co rrection
s che m e siB S n l aLl. Fig.6sho wsthat the aer os olpro丘Ie
a.ffects the res ult throughthe adja ce ncy eSectL
5 Su m m a ry
T he Atnl OSpherie Data. Correctio n Li dar(A D C L)
is us edto obtain the v e rtic al aero s olextinctioヮ pr o
-
Rle during the s atellite ove rnight･ T helidar-derived
data and standard a,tm osplleric data a r e c o JTlpa r ed
in the co rre ction ofthe NOAA AVE RRim age .
T he MO工)TRA N 3c ode is e rrlployed to c alculate
the r adia n ce co mpone nts usl ngthelida,I- derivedand
sta ndard- m odelprofiles. Both pro丘1e syieldSi mi lar
re sults, yet so me diHerenc eis dete ctable irL the ad-
jace n cy effect. w hich is rela･ted tothe path r adia nc e
fr om the atm o sphe re ,
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